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Abstract of JP2003085729 



PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium having a good 
thermal fluctuation characteristic and good 
recording and reproducing characteristics, 
such as a squareness ratio (S*) of coercive 
force, pulse width, overwrite characteristic and 
medium noise (signal-to-noise ratio). 
SOLUTION: This magnetic recording medium 
has at least a first magnetic layer 5 consisting 
of a ferromagnetic material for controlling an 
antiferromagnetic interaction, a second 
magnetic layer 7 consisting of a ferromagnetic 
material, and a spacer layer 6 formed between 
the first magnetic layer 5 and the second 
magnetic layer to induce the antiferromagnetic 
interaction, in which the second magnetic layer 
7 consists of a plurality of layers of a lower 
magnetic layer 71 and an upper magnetic 
layer 72. 
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wmi) sahtc, 'pi*< it, mmmmm 

SS2©»t£M£©fl8K^;*ftT^^3^Bi:mii 

i!5iBlf!2©fi8&JI»:> Mfc©@fr6fc*C<!:*!fc$(£T 

[f»5#S 2 ] MiBSfl 2 ©l&l^fcl&STS&l&DJIW:. 10 
5^K:B!|g3n^l:©2Ji*J:blSL^it > friBSfe 

[H^3] friB^2©iiffii4«^-r-5^©@«. 

EOKI9!f83ftSffiS:©2JB*]£8l,fct*. iiiriB»« 

ffliKisgs n^-^©e©s^ttsai^*w©/i©^ 
t^fU o *s v> c £ 1- Si*#3i 1 x« 2 teas 

fisimieg<fc o /h3 <,> c <t «#ft it £Sf $3 1 &V> L 

3 ©t>rti*>{cfB«©»mB»««t. 

[»*S5] Hr8B^^-fJi©«BBfflS», Rmax*J 
6nm«T, Ra#0. 6 nmOT^&SC ££#$<!: 

T€»ts*s i sci>L4 ©^-rn^KifBiso^ie^ 
ft. 

rnnfr* k z c t «r#mi t *g itti> b 5 ©i>-r 
tu^KenottMeiMi^. 30 

m-? -c. tina«i©?a»)ii©iess^i4*sifi)±-rs 

[§t#3ll 0] IW<318X«9fatg©l5^i2^ft-C* 

[StJfcJgi 1 3 magzu^i, i 0©t>-rn^«:lBi8© 
a^iBii&ift-c&o-c 

«niB*ra)g©f5i2m i ©fi&ttjaflpjw:, mwmrntphu 

if Sfl*JS 1 L> 1 1 ©l,>rn^{CfBlS©iS8^fB^ 50 
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i 3 ] mBTJMB, 4>it< tbwsmw&m 

ift&if S8NSS7 1 1 ©l>m^(CfBlS©»m 
IB«§88{*. 

[flt*Jll 4] WB^ya-hJItt. BtfiBTtttf8iUa> 
TsifgBSWcff&iSSft. CriTa *£tf££-e<&-5 
t££#&£f &IMQR1 3IBK©5B^BIS«ft. 

[#SHJ©l*iiiWJJ] 

[000 1 ] 

[»su©«-$"*«a5#»] mnoi&mn&z 

[0002] 

[ft5fc©8fl5] HDD (^-F^-fX^F^-f^) ©iS 

oj^-e*4„ cn$-r©nfty-fx©^«. a*ii£ 

X^Mr • t (IHnNbllflHR) fcffifcStt*!?©*: 
*©Wltt^ll*W*«»r*Ci«:J:*). UStUTt 

[0 00 3] C©Mr • t©ffi$«: t R/TCJ-F7 

ftfRt*«*«. R«f{c««6«f1$tt©m«*?l*iec 
L-po&S. Mr • tCDffiK. fiP%JSttaM«©{5M 
». «S*feJl©»ftt&& (*W>1MX) fcJMBKtU 
«fc^X©##{c»#**i. ft|||ftSti^fitt«. 
WMftfcWt*mr*©K+fl>ftfflBH7 (He) % 

»fctt<a?). -?•©*§*> eiMi**saat*-*9i* (n 

[0004] C®CIMl*#K*-*-S9l* 

©-^£l/T&jfi&g§ft£8fl!jtt,T. AFC (An 
t i -Fe r r o-Coup 1 ed-Fi lm: 

ma&m mkvbt> (4$nj2oo 1 -5 6 92 3#& 
mm) . 

[0005] 

[»9BJWIWfct,«fc9£-J-SIMI] COWH2 00 1 -5 

69 2 3#^«:fais©e^iB^^«. m&mm 

(Ru, Rh. I r#) (cJ;f3»fflf£±TK:#»rLT 

0, ^JS6r#14?:m»«:Lft:fe©-c*S. 
[0 00 6] 0*>L/, AFCfl»*ffll,>fc||tt, S»S6 

m#*$<tj:^'CL*'?. C©/c8&. C©»ffiSj®^© 
ttttcfcO. (S*) ififr3<KZ. * 

fc, /»XiH (PW) h#14iS<b-r 
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w:, jfi^©«KSi«^kK tow 5 sa&&r u fe^s-r 

ftfc©?W:&i,>. ±®©^S©fet-C*Stl 
ft:*)©-?**), rKWfcSWfeWUfPC. Ofrfc, ffi&tl 

mvc <S*) . /MXtt. SSfc 
,/-f X (S/Ntt) 4l>ofcgB8#4^#^*flBj?i 
g2®&# «ww ft C 4 * gift 4 -r -5 . 
[0007] 

nxD^mt ix. mi ©*a«. s£±k> 4>& < 4 

ftss i <omw§ t , ms^m* e>& ft® 2 ©B&ttii 
4. m®mi<DWfemtm<o®m6<D®icmm$ti 

mmimmmx^^x, mssszowsmt, m.o 

©#&», mzmzomtmzmffrrm&omK. e 

t»c 4*i$$4-rftSfi 1 o^mcfrfrmsmmmfox- 

*ft. S&3©#©«:> l9IB^2©fiB»H*#fiWftSSi 
©Jitt. EC>fcW*Sft*ffi*©2Ji*ifcttt,fc£*. 
UiaSSMKEBS ft *-#©Ji©ll*tt»rt tfffefr© 
JK>*#tt8» J: 0 ^ 3 1> C 4 £1#&4-t ftSS 1 XttSI 
2©3M8K^ft^tBllfi8<*-C*ft. *4©*Rtt. 
tm82©SBttS*«^ft«l!t©IB«. SDtcMKS 
ft*fflt©2li*Jfc«t/fc£*. ffle&KMfcEKSft 

M3t»c44#»4**»3©*8K*fr*«a^ 30 

$tt-c*ft. 315 ©*®tt> «nax«— ifiew. 

4 1> R u £#t?tm? $> ft C 4 4 * ft % 1 ttt«> L 

mm&ztix^z ctzft^ttzm 1 an l%s 
©t,>-rn^©^KK:*»*iftEaaiB^ttrAft„ si7© 

ii5iEg&{;Wxg«r?*ftt4£^4-fft 

m 1 act* u^e ©i»-rti^©#ia«:*^ftfla^ie^i<* 
raft. *8©#8ttt. ftffBTHUIo:. 4>&<&UBtt 

Ji©ttatt*Wiri-*:/y 3- Mg#££ftT(,>ftC 4 40 
*«f»4 r ftffl l fci > l/H 7 ©ortirtwD^gHcfrfrS 
HMUBIN§tt'?ft&. *9©?&ti> WB^ya-hJl 
tt. «ETlMHc*»t>-C#5X»«||lI«:»j«Sti. C r 
4 T a *£t» ft C 4 €r^®4 T ft$& 8 ©#K(C 

^ftemia^^r**. 

[0 008] JJB?«K4*»T. »2©«&ttJl*«»© 
(S*) , ^;VxitIPW©*#TftC4*ipItBK:^ft 0 
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©**. E^CC|^3ftftffig©2lg£J£i8Lfc4t? t 

Iute«fero«:i2g3 nft-^©s©)iif *ftfe^©a©ii 

J¥£ < OfcC 4«:<fc 0 . Sficfr fellftfcttCicE 
«SftfcJfct»Wft>IBK. it OT««lE»?l£©flHB 

±.tcmmm mm i/fcJtg©tSAEffi©&ti*i»± 
-y-ji4«. E(,>(c«^sf»«s^rLt>ifi(ttufti>»^ 

Ote«^405R*{C»OT*?S»*Hfiftll/fcJi (tt 
ffii) *R»4C4«cj:»), f9#©fft-?£tt©*i>$« 

*Pr*C4#"C*ft. COJIB^ i4 t/'C«^Stt«iE 

IKS-Sft (v-,^>y$tfft) /c^r*ft©-c. j&ft-< 

<S!^Ji*5J:t^ C©v- ? ^>^iftc4«: c fc«3 1 x 

B B B s2i6]©SLn4<fc'3^«c<'ctft <1 umijpi 
Bit <S*) . ^;UX$IPW*«#-c*ft. 
[0 00 9] L?!pU C©^. IS^©7.;?>i/ 
%4ft«:«)K: > iJBS^Jf 41/T. t»^>*{ca*tt»|ji 
©^t^iS14«%ji^L.TL/$^4 > S5SJS14^^IE 
ffffl'&W8p-rft«Ktt1im*>6)&:ftm©lH4)B4^2 

±IBS«tffliJ©ffUl©M^rtt?a^* C ©S^B 4 !W ft 

m^m (mm) ©«*tt«iiij:D/M<r*ct«:j: 

^f*i6> ^l©?SlSttJB4m2©?SttH4© 1 R3Sfi8tt^ 
fttlE^^S^ig (fi&ttJS) ©S^tt»l?«:fc6$n 

ft^tb(S>K) . ^-;uxiHPW©^S^TtonftC4K: 
tt*. cc-c. (»2©»tt»36J2)l©»^«:« 

«Ett«4l»5»^*«*ft) 4JPl>JH (m2©fiatt@*S2 
»©«^{C»±aa»ttJ14l>5. &Ts C©JW»Jg*« 
B^©f|5^±, ±Si5»ttH4l^l«^dS*ft) ©M^ttfiS 
TgP^ffil, ±SP?itt)i(C$$nftPt 
©^Wa^WtD-Tft C 4 (c J: -5 TlBMf ft C 4#Tt 

ft. rmm<omi;m.m±m.m(omm.n 
j:o/hs<-rft/c«)Cc« 1 m«> Taaatt®«:$*n 

ftp t©£WS*±M?iiB(c£g*iftP t©^WSJ: 

f3^<-rftc4(Cct'3^-rftc4*s-r*ft. 
«:». ras> ±8B»ffiBtc$*nftPt©^wfi». 5 

~ 1 4 a t %©HHrP!S[Snft„ 

[00 1 o] ccr, iji©<fc^(c v zs<-ymt±$t> 

5Bffii4©!ffl«:|Byi*sm»TSP»ffiB4^aS-e-ftC4 
tcfcO. X^«— ^B±K:a«±S|8ffl4»%^L/fc*B^ 

©*Sfii3isj©a*x%Kr±rftc4^'C*ft. cn«. ± 

^©4^0, TSSRttJB 4±*«ttJi©»-T-3eR©v v 

?>^MWK:iftft3&4#^e.nft„ cnccj;!?, «is 



(4) 

5 

m&tk <S*) . /W?M (PW) mM?Z>. Lfr 
<£©-#?. M&slX (S/NJt) . (MM 

'hfffti&mTtzm&fiihz. m*;4x (s/n 
it) <5T©a4cD-oib-c». z^-vmtoft+m 
WDXu#**T«Kttiitt. *snKisj©sitt*£t?© 

ttt*. c©fc*T«Bttiitt, ±asiatti©iErsjt44 

[0 0 1 1 3 *fc. *8Wf©W£KJ:*i«. Toi5JS14 10 
B©S&»iKm$g£±M4Jl©f&?ni<85mgJ: 9*3 
<-T*CA«:J:») % T8U»ffil©^^X«l*ffi!)S-rSi» 
SfcWU (S/Ntb) *mtc?i>c£1fi 

<s*) (pw) , 7 4 

hW4. (S/Ntfc) , «M6*<M£#A*7 

KttS. CCT, TSPiStt® 4 ±SP®teB©iSfO$&K® 
S». T»ttttJI. ±grai£JiK:££*iSC r 

SJgJ: *)>b$ < r*fcat>tctt, TSI5B8l!l=Btc££ft* C 

TW. ±«ffltfllKd*tl*Cr©S««», 14-2 
4 a tKOlSH-cmBStlS. 
[0012] C©»£, T«£Jf©f6B«. 5~8 0 
*>yxha-A-c. ctittS/N£BSSfc:lKb3-efc 

r ttc£9aSIHE3ti*. £fc. *2©ttBltt. 2 
A. 3)1. 41«±&T*ci#r#S. ttftaahfc 30 
£©£#>6. 2lXtt3l41-*Ci*«[*U>. * 
fc. TflBiffliOtmiO-Ctt. m«. CoCrPt 
Ta, CoCrTa, CoCrPt, CoPt, CoP 
tTa, CoCrPtTaB; CoCrPtB, CoC 
r (Cr<2 2atK) tt£©CoJR£&jW#f6ti 
*. 

[0013] *?«:. TMWi L-rC o C r P t T a 
^te*fflt>44 S/MbWE< fc*©r»* U». 

[0 0 1 43 **:. S&fcOfl^-fXiffiiJISttSBW 
"C, 1iMt©lMfb©jftA>&. 3 O. N. C. 40 
H. H,O»©5cl»*^0Tfcm>. TiWBEttJiW: 

KCft6©7^*»^0fcfc©*ttflau ^RStttf* 
«H»T"C^t»*{Cj:OKUI'f O,. N,. 

NO. NO,. CH«»K:*3Stt#**«£LfcS£#a 

*n*rFesiCtta.n v o flaw**** 4*#* 
tf&ti*. c©*§£. jia«ccne.©7c^^%asj]n$-ti 
&<r>«5*it©*u>. fs*wm.*.v?u 
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0. 1~2%-C*0. 36«:S£L<tt0. 25~1% 

1 0 0 1 5 3 *fc. ±S88ffil©fr&4 t/Ctt. W*. 
tf. CoCrPtB. CoCrPtTaB. CoCrP 
tTa. CoCrPt. CoCrTa. CoCr ({§ 
L/. Cr<22at%) &i'©Co«^W6n 
5. We, iWSSSB*Hc"em»S/NW4*H»6ti*^ 
*6Co. Pt, Bfc^rf&CoCrPtB. Ofi&t 
W». Sfc. »10«ttJi©tm4 0-CB. Wttt\ C 
oCr (Cr<22at%). CoCrPt. CoCr 
PtB, CoCrPtTa. CoCrPtTaB. Co 
CrTa. CoCr Rufc4*©CoS££*«£tfP>*i 

a. * 1 <omm<omm\t. fRM6?tttt©£*fficc£ 
•a-cmorr*. jw*wictt. Mjf©®H«. 5-8 
0 * > h o - a 4 r * c 4 4. 
[00163 iai//c» 1 ©»ttii ©tm©&*>-c*>. 

©r» * u>. 

[0 0 1 7 3 *»WiC*H,»T, X^-lMlomV3l2 
Rmax*56nmJ^T, Ra#0. 6 nmWCVX&ZC 
&jW*W>. CC-e^ J 5^SifI§4». B*XISSS^ 
nsB06ra»S©fc©-e*S. J^ttB&ftflSflUi&R 
IW*^^— 9-JB©flFffltt. *^-*Jl©gMWc** < 

<&#ts. *^-ira©aii«&3 si© 

4 IB 2 ©$*feJI 4 ©R3©£gtf B2fFJB fC< 59* 
i*C5C4iW»-jfc. C©«£. ««ffi»J«ft©fflrt 
Kto»4«[E59«llttSaMISft«K«**^i; *© 

tt. y-)S©a®ffl3«Rmax*s6nm^T. R 
a*«0. 6nmOT-C*5i, ±IB^*77* (AV) *J 

4*i-C#S 0 *%i(CiiUT«. Rmax*S6nm« 

t. Ra#o. dnm&crtcimmm$titLWfczm<,> 
[o o 1 8 3 *fc. y-«©tmti/r«. m 

«. Ru, Rh. I r*>Cti£©££. Mitf(CoR 
u. NiRu&i*) 6ft*. ^^-^©BU? 

las-rs. *««j{c«. ju?©i5fflti. 4~io^>^ 

xhn-A. S?*L/<«. 7~92r>^x ha-A4-r 
^C4*5'et* < , #{C. 9-JB©*m4LTRu4 
fSC4KJ:«5. **<cS5888ttfflSffiffl*»6n4© 

[o o 1 9 3 *fc, a«. ttftueiNimt. *«4^ i 

©«ffii4©lffl{CTift)i3W&a3n*. Tilil/t 



•10 0 2 0] tpiratih c p?awHBas9Hf»Mru 
h c pmiikzG?z>mm<D%i§kmfaz&x.z>mvwt 

tt6ft*. CoCr, CoCrB, CoCrT 

a, CoCrPt, CoCrPtTaft«©*J»tW> 

ft*oT«HMte©ttMt^mhT*J:9K (09*. 
«. P t &*S#S£fltft> eSSttJUMScfi 9 K 0 tcifi 

«. CoCr/CoCrPtTa/Ru/CoCrPt 
Ta/CoCrPtB, CoCr/CoCrPtTa/ 
CoCrPtTa/Ru/CoCrPtTa/CoCi 
Pt BiT4C<b*irtS. TJittbcc*»*#U 

«. CrKr^(CrMo. CrV, CrW, Cr 

». «o±(c0j^«jio«ijitt&«iHipr«SA«rrtt 

»hM. N i A 1 , AlCo. CrTi, C 

rNi, AlRufc£©WR*IH,»St:£#T?**. 
[0 0 2 1 ] ftfc. flffiipiro*tW*tteK4ft>? 
». *IBJl©lWtt5^5 0*>*a ra-A&T*© 

«ttt»**»<T*fBBJWUv S/NJtoWSTT* 

ib<^. C<Dm£. $>!Bm<DWftt l/Ttt. CoC 
r££, CoCrPtTa^*H>44, »ttJ-f£© 
HaW^lfeWKJfHlr**. Efc*§l&«£tt*iSa* 
fcS>{C«. #HJHC£}*SfiSC r«22 a t%*$£ 

IWi©fMi (mMI(DfUBn«SiL«f l »B) *W(c 

[0 022] Sftttffl*. Wc|Rj£Sft&t>. 7 

^©^rttt. wilt. «*se<j®e. {b^wwxtt^ci* 
«©isai*«8rr*jAK:*«r>rtt, #7*s$©*-c*> 

F^7X, V-*t=?4 L.ij'yT.tS. £(D$m&mi htl 

■©ttatt*Wfflir*^';3- vnnfitst *nc turn 
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[0023] ^"ya-hJBiL-C. CriTa*«»§ 
££?*C£K:<l:f3. (LF) . /W^IPW. « 

ft-MX (s/NJt) ©1ttt#Si«K:jyiTK:&3©-c&T 

*W>. Cr £T a LTJtt. CrTa, C 
rTaX (X: Ti. O, ) CriTa 
7*>U7 y *jW&£7**7 y *©$&& 

10 ©«£. Ta©£Wa«, 30-80 a t%i-T4Ci 

[0024] 

[£93©X»!>£ffi] «T. *^BJ©S8aiaf^»«:o 

(^tett Dei »*«w©^tt^(c*>*4«»8aja« 

©®^i2&li#tt. mWHtiv^Wm l_hfc. 7>Ja 
-r»2. J/-FW3. THW4. J?n©fiBttJf5. * 

tflae. TmsttJi7 1. ±mmmi2. mm 

20 8, Wf«9«li^8IJIbA:«>©-Cft«. &*. T8B 
tt«7 1 <b±g|55aettB7 2<t». f&2©l»ttJI7£»Jj£ 

sy->y^- r-tf^xa^fto, *©sro£«&*i« 

3Rmax = 3. 2nm> WifiSRa = 0. 3n 
[0025] ^ya-Mf 2«CrTa©7-=&>>l'7y* 

i <jgi)»3oo*>^ho-A) frt&z. -^asfc 

30 A) 

[0 02 6] Ti8tff4». CrWiffll 0 0*> 

<Clttt&4rClr>&. C©C rW©Tii&®4tt > Cr : 9 
OatX. W : 10a tX©8lJ5!tftr*JS3ftTl,»S. 
ft*. CrWT«ll4». CrWTiW4©»Satt©» 
Mfk*flBiS'&4fc». 0. 7 5%©CO,tAr©ffl 

[0 02 7] *fc. Hl©tttt)l5«. Whcp 
flKS*>6&4Co*^51ii (WV: 2 5*>^xhn 
40 -a) 

[0 02 8] X*<— RuH (SI®7^>^X 
ho-A)"C*4, TIBBttJ17 ltt. CoCr 
PtTa^^M (gW5*>^ho-A) "C. C 
o, Cr, Pt, T a ©£W£« -eft-eft. Co: 70 
atK. Cr: 19at%, Pt:9at%. Ta: 2 
a t%Vt>2>. 

[0029] ±gpatt@7 2tt. C o C r P t B£&« 
HI (JiJ¥: 15 0*>^hO-A) Co. Cr, 
P t. B©^*a«^n^n. Co:61at%, c 
50 r : 20a t%, Pt:12at%, B : 7 a t 
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[0030] urns », tmmm&^* vtmm 

JS4 5*>^ ha-AO**{b*-»Jt>«*6ft*. 
S/c. WtJI9«. /*-7**o#yx-*->ki)WHi 

am* e> ft o . com j: * f t ©«$*$ 

[003 1 ] *K. ±j£©^*>6fc*6^ieti$«#© 

^x&^t[sictivxmm>3gmmmmz io 

CiKJ:->tiI(Rmax=3. 2nm, Ra = 0. 
3nm) {C-TS. JfcK. C©#5XS®©£«ffl±CCft 

2« TJftB4. 31 1 ©BSfflf 5 , ? 

no. TpW814B7 i , hmmm, izmam 

immbtt. ft. TJMI4tt. Ar + CO.Oi^ 
#H»TC. mm 8 B, A r + H, ©SgtfX&HSl 
"PC. *tifi0KWIB. Ar©3^#**HWlTC* 

^ntfyx— r-;bii?tS'J ; Sr7 ; -f ?^«Hir*ci{cj:-> 20 
T. WtJI9*«l$U 

[0 0 3 2] C©|»&ftfc«^7%**©fl«B«jHctt 
3 6 980 e, fiSSS^AJfJtfc <S*) B0. 6 5 . tUt) 
LFB1. 5 2mV. ;<*^|PW12. 3nse 
c. SNIfcttSO. 3 8dB. h»tt (0 

W) B. -3 3. 3 4 [dB] . *«6*tttt». (t# 
UAMX'.O. 12 (-dB/decade)r*-3 

it. c©j:$k:. jNM6*Mtt»Aff'?. *^a^A 

fl*Jfc (S*) . 'WXflPW. SNJt. *-.*-9-f F 
fc. 

[0033} ft. ctiho^mr<Dj:^icbzmn 
MffitiHc. m&jmtt (s*> 

B. F£ffifitiM£3» (DMSttl?: Hr/Mrt 
Disk Mapper) -CfflfeLtc. $8&frH c 

b, pwi^e>^^©^#«:*j^-c, vomit 

b. ErtiBifiitti^tt^wcwimw^ii^a-rfi^-c. 
«aa. 40 

[0 034] HtfjL F«. «8aSE!»NfttH£fl| (Gu z 
i k ) K «fc 0 MS L fc. ffl* L F B, %®m>mm& 

*tfft«lfc»«£a(,». rtfrZH (PW5 0 

pws om%m<dmr^.? v zmt&btcnwm&m&m 
s« (Guz i k) •vmam.mmmmb, 

(0) K»r*lH*®-9©e-^||05O«K*»»*Bl 
[0035] C © P W 5 0 BiMB£&K©;tabtC 50 
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«. /h3»titt^sv»«^st>. cn«. /wan** 
^iim-ffiaBcfc^©^* (flr#) zmm& 

« WW* («#> W±3WF»l/*l», 

-u- >•*■<«. 

[ 0 0 3 6 ] S NttB. IBflW^tt^cMHJg^OJ: 5 
tc UTtf t>**fc. fl&ft^ ? FffiJWO . 0 2 5 u m 
©WRJHSSK* F FifW) ftSO 

■C. MR^»; F X*©*B$fiSg£l Om/s 
ec£t/tfHBMKA520kf c 1 (W>**fc«J 
520000tf»F ©HfBfSSS) fc*rt*SB«ll£Hl 

titw&bit. tit, *+vrmffiki oomhz-c. 

•DHMIt 1 2 0MHzil/t*' , <4> F^ATt^-ftf 
KJ:9. M^fe^#4^©^^XX^^b7A?:irJ5£U 
fc. *»JgtcHl»fcMR^» F«. 

ij(c*n-enh7 ^^11112. 0/0. 5um. 

F¥ff^*«0. 20/0. 1 1 )imt*5. SNtb 

[0 03 7 ] *wt-5-f F#tt <OW) ^RHi(C«tt 
^Hil^ (Gu z i k) {cfcOJWeote. 

[0 03 8] S»S?>lf#tt«. ^©cfc^tCb^f-sfe. 
K «t -5-CiSm^ii*±© h v v ftcttb, W$X^ v F 

*^ns c i«: <k 9 , fi^«9(«>%£-r«^) ©^s 

iiEWKClHW'SfcA. 5 -f F F 7 v U - F F 5 
?*«K*fl/C2ffiH£U:©y-F?<( H»*«T*C 

ie&iiftfcsaa^ ^ ^ * tPkHtisx tj±?w^ v f/ 
e>. y— F^-r mm®*K> ! 7<( nt#*MR^» f© 

i&*tifcit-**MR^» F©y- F3R-f*»&K»Wl/. 

»;-F5^niB»«:TJ«H/fca. m^ffffiSPK-rfj 

[003 9] 44H£©^». ^H©Se* J 6 0 'C. 

^■f^ ^ ^^#tJi^/cm#©iElsse«. 1 o o k 

F 1 ux/i nchTM. *fc, ^iWStCfflC^c^ ? 
FB. 9 4 F h99?||tf2. 0«m, y-Fh9»* 
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$1*10*. 5 Mm, v 4 h^+s-yg^O. 2 0um, V 
-F^t^g^O. 11 Mm, U-F9<f 

[0 040] (JtBM 1 ) '"XVI, ±I2IUSW 1 (tfctf 5 

^<0fiBB*HcB3639Oe. «Sfcfjft0J:b(S*) 
ttO. 5 4. {HAL FBI. 3 9mV. A\fc*«PWB 
12. 6nsec, SNtbB3 0. 3 5dB, *-Ji- 
54 hftft (OW) B. -2 6. 4 4 [dB] . 10 

mmt, mmmstvo. 1 7 < - d B/d e c a 

d e) X$>r>1c. 

[0 04 1 ] S^AFCflHtitb^ *^9iOJBH«Ji 

(S*) , sttXftPW. 0/w&tt*'!$K:&#;*ftT 

7*^Xi'iL/T-30d BJiLLtf-j&fttCiftgi 2 JVC 
MSl/<«-3 3dBW±*^SiSnri,^. 

etisrc©AFCflrarB. #*c*««»r*r>fcfe 
[ 0 0 4 2 ] ■ 2 BHMJegtJIM. IMm&tftttftM 

(c*^5«^§B»j«ft(D s /mttmmw$tm% 

FCftfcfcjSffiUcfa&T 5 .* **©*§££, HRXflBlHD 

AFc#Ht*awujw§*©^*w * 

B A F C U &(,>S£*©i5Bm-f •* * * ©if£© 

B, #S©Ji^7*-f ^i7(Cfc^-C t Tflfeil4^]ltt®CD 
[0 043] -fl5&CiE8i*K£±tf SfttCB. S/Ntt 

tofcatttt**ttftr*) i. 

•J (itt&tftttt*'B<&0) . S/NJfc©*K#K:lWli 

[0 044] ft*ttfti«®IHWB. & F 7 •< - 
9 *j*j«fc-e-0. 2dB/deca 
de5:iS^5<i:^-C*&^i$n-r^5. -?•©&. A 
FClfjitf&igSftfc^ C©fie*©AFC«BSK:*»^ 40 

RRSW»ja*.-a»fc. *»B©»r*i©BI«JS-C 

s/Ntt*i»*ofctt«rw««»6ap|«t*# 
C©ct«, EK:iS&3gg*|p]±3-es 
Ci**r*5Ci*^LT*jO. fi&fcAFCtft&OIRff 
{C*fL21ftf^©iB®«aiSl±**ijJSB-C*4 (JK^f*-* 
Zirfcto^X, lftmC;#g&S/Ntb©5i-#Bift2d 

[0045] immi) %ic> mMi<o®&r<z. 
^icn^x, Tmmmi 1 ©jiw^s otyyavu 50 
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-A, ±95681417 2©JHI«:7 0*>^XhD-Ai 

fc. *©*I**H3©*HC5"-T. H3©*UCwfrJ: 
5 {C±gi*mffiS 7 2 OBB& D Tffi&WB 7 1 omifi 
Jf<&4Ciit«fcgm*jHc©teTB**{>©© > U 

*©AFc^jt (ttimi ) tib^xm&bmttb (s 

*) . *-'<-• 5-f Mttt (O/W) 

/"?*X«(PW) MMH/tUSCi***)* 

[0 04 6] («*W2) H»«l©«ttl^^^ 
^KfcHT, TSIfli14@7 1 ©Cr^SSC; Pt&g* 

b 3 1 <d£ *> < isfcattBjaiM 1 mm: i 

t, msomncmt^^ic, Tffi&mi i©s#i4 
wrufiimmm 7 2 ogmmR* 0 < n -> it 

CifccfcO. S*DAFCiS©«^ (Jt®^l) ia 
(O/W) #*«fc&#(,Tt,>£Ci**b*>.5o 

[0047] (HK5^i2, 3>»tc. mLmKDvm? 

%mw87 i<Dmmm&.zmt) ohm 2) . t 
graa&n 7 1 ©p t mmzmt emmtm 1 1 ©m^ 

icLxwa? << x**vmuc. •e©i!sm : &03©ai 

[0048] nMmzv&^kc-rmmmi i©cr?§ 
s^tsfbs c t k <t 0 ; mmm 1 (ctt^rgRStts 
7 1 confoismffie*j±a5j»tt» 7 2 ©^fase^ae j; 

•3 3 6K/h3<-r5Ci(cJ:»3. IIJI^l©^^-*^ 
r§/c„ *fc. ^6fiW3©J:^W:Tai5®ttB7 l©Pt 

}gs«bs-if*ci(cj:o, sswhc, m%hm 

[0 04 9] 5 ) HHW 1 ©a»f* 

-fX^fcillvC. TSPSSttJS 7 l©fflfi)tJ:b4ISI3©ai 
©ct^^bS-tffc (Ta©^WS*ifJDS-l*, Pt© 

f-f ^j'tfHKLfc. •€-©&ft£03©m«:""V3-. H 
3©«1K5«-J:5K:. HtkM4. 5ife(CTa©M 

(S*) *»f©fc©AFC©«filf ! 4^^ (tfc«»ll) 4 

[005 0] -(#«M3)^(C. $mWl<DW3.7 ! -tX 
91Cto,*X t TSP18ttl7 1©C rifiS*lll3©ai© 

^^*fWBun:. zotemzmsomiicmT. @3© 
a 1 «CTf?-r J: ^ k. rasattJi 7 1 ©«#tt«#tt±a 
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mm i mm&m&vi.mmm i i<mwm 

4. rspattJi? i<omtmnifi±mm7 2©n 
imm&*)>\^<. ymmmi \<»mm 
m®mtfi±.mm® 7 2 <Dmmms&^ <o w $ < t 

(S*) . >w?M (PW) . M$te (0 

/w> . m&sjx (sn) aw&saa-f 
[0 05 1 ] <##m> »«:. fewu ©»«**•/* 

*tCte(,>"C. C r 4Ta£#i?££©7"i;:3-rJ12£ 
^ Utt *» fcfi0H*JtfMI 1 4 RMtC UT^t* 4 a 
*£fl3JLfc. <t©tt**H3©*ltC7jtT. HSS0I4 
©7*-*£*ti:bbTfcfcrt>6<fc5K:. Cr4Ta££tf 
£&©?* 'J 3 - h g 2 *#5*S«LkK:»f -5 c 4 (c 

8#Sfi*J:b (S*) . /<AXiPW. S/NJt*&#-f 
*C4rt5r£SC4#fc&£. 

[0 05 2] (jm«6) 3S»W1 T 
ifte4©C rW?tII4!&l©fiB14J15 4©WK:h cpi 

8>*Sfibfc. C©4t. 9HJII*. CoCrPtT 
a£&*»6£»). Co : 7 lat%, Cr : 19at 

Pt :8at«, Ta : 2at%T*S. JgJftt 1 
0*>^X ho-At?*-5 0 ttWIMtth c pA^SS 

u h c vmm^tzmmmiimft 

1 4ra*-r*«. &*$. KCoCrPt Ta^ttM 
ttfsWC**. JSSitt. «*JH c«3 6 6 8i;Wf 
» F, fi!«ttftStH;S*WO. 80. LFBl. 50m 
V. PWB12. On sec. 0/WB3 3. 2 1 (- 
dB). S/NB29. 7 9dB. i&JS&tfBO. 07 
(-dB/decade) il^JEFWfeW^hfc. M 

Hit. PW. Ill8fetf#:*llfc&tti/ c 

[0 05 3] (HJ6W7) 9WH6(C«it»r. 
Tifi®4©friBC r : 9 0 a t W : 1 0 a t XffjR 
4. ItrtaCo : 7 1 a t%. C r : 1 9 a t%. P t : 
8 a t%. Ta : 2 a t%^6^Sfria*H®4©H 
K. MK. CoCr£^6&44J|B*«r»S-&fc 

<£tt0U7 ) „ KCoCr C o : 8 0 a t%. 

Cr : 2 0at%T$>S. RJ* »2 5 *>:7*X r o-A 
r£>*. *JfeM7Ttt. 2S«H»I*>68ll4Ji5. 7 fflijtc 
Gl*»9K{£?T. P t©^Wa5riflraS-&€>C4K:J; 
9. BBS* 5. 7£©|&iraamfcT*J:5K:jlBiSS 
nn^ 0 c©)6J!a*rK:oivat3S*Wl 4HJ--C* 
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£. fiH&#Hc«36 5 9x;Wf2- F. $88 

#8SitS*B0. 8 1. LFttl. 48mV. PWB 
12. Onsec. 0/WB33. 15 (-dB). S 
/NB2 9. 5 5dB. fR«6*fttO. 0 6 (-dB/ 
decade) 4l,>5m$14#$6nfc. C©*SH». 

«m*i. mmwdicttb-cz ^umnmtttmts 

±L//cfe©-C*S, 

[0054] (HttlM8)%(C. #7*£*S14t,Tg 
10 ®II3Rmax#5. 5nm. Ra**0. 6nm©^7 
X«R*flH>W^ttSWim 4H*tC»fll&M§ft& 
®&Ltc (Mfefl8) . IMS UHWMII (A 
FM) rwebfc. X^— ^■836»j*Snfc«R©« 

1 3 (-dB/decade) TAofc. JtttffU 4BS 

[0 05 5] (nitN9)%(c t ttvzmmitvxm 

20 ffiffl3Rmax#7. 2nm. Ra#0. 7nm©#5 

a*«%«i>fc«^BSKi«i 4iaj«(cfi8»ia»^% 

©^®ta<*£8'J£U/c4t3. *SWWc*»ttS>!/5;i 
0. 1 6 (-dB/d e c ad e) -Cb-otc. |QMl 

8. sat^9©<iMS6« r iti4©te*%»it-r-54. 

X»Sl©^ffi|iS?:Rmax*56nm«T. Ra* 
30 0 . 6nm«T4r*C4(cJ:?)v IMB6tri*tt3WJt» 
Sn5C4*5*iJS„ Ctitt. KttttK2a9lflS^«ll 
JIWSX^— *»6©flBffl3a»P*&{fc?*C4(cj: 

[0056] (3HiMi o^i 4) tuiommsovf 
com^#fs^©ssHrt-c. ^i©sattJi5©ia^w 

T©«fc *> KimUTdBMBMKft (HifeWI 1 0~ 1 4 ) 
*^3iU/c. HiSWl 0~14©^-FB3tt. 
A 1 -^»M4 UT. Al:50at%. Ru:50a 

feLh©.£feWtt. HJtMl 4|S|^-C*i„ H 
WWl Ortt. mi©Htte5«. Co : 9 3a t%. 
C r : 7 a t %t btc. Wfm 1 1 Co: 90a 
t%. Cr : 10at%4 bfc, HSfe^ 1 2 "Ctt. C 
o : 8 5 a t%. Cr : 1 5a t%tbtc. HJfi^l 3 
■Ctt. Co:80at%. Cr :20at%4Uyt„ H 
»W 14TB. Co:78at%, Cr:22a t%t 

jswii o^immi 4<D®mt). m&fimit. lf. 

50 PW. O/W. S/N©*S*»ll«6Wl4l5ia©*S*r 
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«. 0. 1 0 (-dB/decade) , glfcfll IK 
-fe^TjJ. 0. 11 (-dB/decade) . HSfefll 
1 2&ctet,>Tii > 0. 12 (-dB/decade), 
HSfeWl 3tU$(,>TttO. 12 (-dB/decad 
e) . Xftffll 4K:4s^-C« ) 0. 16 (-dB/de 
cade)t^fc. fKMfeffftl&Dt&JIMS. W 1 ©IS 
S15©CrfWi(cMl, Cr#2 2at%(SUt 

wi 4) ©*£. &mmto< l c®®t>i*im<t?z>ctifi 

WZ. ft~>r, mi<D®ffl§5<DtmiiLX^ Cr< 
22 a t%t?6<Difi]m-C$>Z. Cr<22at%© 

«r*»JtT*fcJMC. m 1 ©8&14B «C r < 2 2 a t % 
[0057] > 



16 



10 



: [*«©»*] ja±»»LfcJ: 9 fc, *»W«cj;*i«. 
^S^fl^ik (S*) *WC. froffiMHHfeifctt (/< 

(pw) . *-/<-5^«tt. s&M-rx (s 

[SI l ] *»W©H*60H(c*>*>^8B^gB»«H*©SS»JS 

[02] #*WRlMWWM:**»*B 
<Saf2S§$&© S /N Jfc <bM#tH^^©M^^^ lytcif 

Ji, 9 



[01] 



-9JUM 



^8wh 

-71 TWWMJ 7,20B41 

^5*i<DBtMI 

-3*- Ml 



MM 



[03] 





±9 

IB* 

CoCrfts 


T» 
ttttV 

CoCrPtX 


WWA] 


ft** 

HcCOd 


ft** 

mm 

s* 


LF[mV] 


PW 
[ntec] 


O/W 
Hffll 


S/N 
LdB] 


*& 

C-dB/ 


**W1 


ISO 


19-8-T*2 


5 


8688 


035 


132 


123 


8334 


3038 


au 


ftttMl 


150 




0 


8888 


034 


1.38 


12j6 


2&44 


3035 


0.17 


#**1 


70 


20-8-TO 


80 


8487 


0.68 


13a. 


123 


3636 


30.18 


ais 


#**2 


160 


H-1J-TU 


5 


8801 


036 


1.86 


123 


3839 


sais 


ais 


A«fl2 


ISO 


21-4-TU 


5 


8872 


033 


1.46 


12.4 


83 48 


3045 


0.18 


**M3 


150 


IM!-T*2 


8 


8748 


038 


1.48 


123 


83.18 


8031 


an 


A*9I4 


ISO 


18-0-TU 


5 


8887 


054 


138 


12.4 


8433 


8133 


030 


AH0IB 


ISO 


18-8-TU 


5 


8881 


aM 


130 


123 


3232 


8136 


0.13 


##*8 


160 


18-8-TU 


5 


8876 


a«8 


157 


123 


8832 


2831 


aio 


#**4 


160 


18-6-T>2 


5 


8188 


0lS2 


131 


123 


3831 


2834 


ai2 
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